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Abstract: Non-coding RNAs (ncRNAs) have received significant attention over the last few
years. Malatl, as one of the most extensively studied ncRNAs, is believed to be not only
a potential biomarker for disease diagnosis and prognosis, but also a candidate drug target for
gynecological cancers. This potential is supported by a growing body of experimental
evidence demonstrating that Malat] participates in the occurrence, progression, and metas-
tasis of tumors. Research has also shown that Malatl can influence patient survival by
regulating a range of target genes and signaling pathways. However, previous review articles
have generally failed to consider the role of Malatl in gynecological cancer in detail. In the
present review, we summarize recent progress in research relating to the clinical relevance of
Malat1 and the molecular mechanisms underlying the action of this ncRNA. Besides, we put
forward some action points for further research after taking into consideration the sub-
location and other essential properties of Malatl, which might enable us to have a better
understanding of the potential of this molecule regarding clinical diagnosis and treatment.
Keywords: Malatl, gynecological cancer, LncRNA, molecular functions, biomarkers,
therapeutic targets

Introduction
Over recent years, the depth and coverage of sequencing technology has improved
significantly. These developments have led to the discovery of an increasing number
of full-length non-coding RNA (ncRNA) sequences and their spliced transcript
variants. Research has shown that long ncRNA (IncRNA) performs a myriad of
functions, from building up whole chromosomes and acting as a regulator of gene
transcription to acting as a template for the translation of protein sequences.'

Similarly, improvements in medical technology have led to significant improve-
ments in the early detection and treatment of gynecological cancers — cancers start
in a woman’s reproductive organs, which will benefit for overall survival of
patients; however, there are still some limitations associated with these techniques.
There is an urgent need to identify more accurate molecular markers and more
efficient therapeutic targets in order to bring further hope to the patients who suffer
from this often-untreatable disease. Over recent years, an increasing number of
research studies have shown that the abnormal expression and function of Malatl,
a IncRNA, is associated with several forms of gynecological cancer.

Malat1 is one of the more well-known IncRNAs” and has been studied in greater detail
than many of the other IncRNAs. Previous research has focused on gynecological cancers
enough, but few studies has sorted out the potential roles of Malat! in this field exclusively
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and in detail as far as we are concerned. In this review, we
aimed to describe the structure of Malatl, its potential role as
a potential biomarker and therapeutic target, and discuss its
mechanism of action in the context of gynecological cancers.

Search Strategy and Selection

Criteria

We performed literature searches using the PubMed and
Embase databases between January 1st, 2000 and June 31st,
2020 using the following search terms: “Malatl,” “NEAT?2,”
“cancer,” and “neoplasm.” Studies were included when they
satisfied the following inclusion criteria: (1) written in English;
(2) original article; (3) focusing on gynecological cancers. We
excluded letters, comments and case reports.

The Structure and Function of

Malatl
The structure of the IncRNA that is newly transcribed by the
Malatl gene is very similar to transfer RNA (tRNA) at the

3’end and can be cleaved by ribozyme RNase P (RNase P)
and RNase Z; thus, causing its release into the cytoplasm.
The remaining element for nuclear expression (ENE) motif
at the 3'end forms a stable triple helix. In this way, this RNA
molecule grows to become a mature one (Figure 1).

The mature Malatl IncRNA is structurally stable and
cannot be cleaved easily;* this is due to the presence of the
triple helix at the 3’end.” The stability of this structure has
been proven to be associated with its ability to undergo
fine dynamic tuning.® Peripheral structural elements, such
as certain RNAs, play important roles in regulating the
dynamics and stability of the triple helix.

It has also been reported that the mature Malatl
IncRNA is eventually enriched in nuclear speckles which
is a place for splicing factor storage and modification.’
This process may be promoted by a short interspersed
nuclear element (SINE) in Malatl; this element facilitates
interaction with other proteins, such as HNRNPK which is
capable of driving the retention of RNA in the nucleus.’
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Figure | The formation and maturation of Malatl. Malatl is a typical long intergenic non-coding RNA (lincRNA) that is transcribed from the intergenic regions of protein
coding genes. The Malat| pre-RNA has a tRNA-like structure at its 3'end which can be cleaved by ribozyme RNase P and RNase Z. The tRNA-like molecule, referred to as
“mascRNA” is subsequently released into the cytoplasm. The remaining molecule grows to maturity to form a triple-helix structure at its 3'end and relocates to nuclear

speckles.
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The Malatl IncRNA is a trans-acting element and often
needs to be relocated from the site of synthesis in order to
exert impact on gene regulation.® Furthermore, according
to a recent study, Malatl can also serve as a circular RNA
(circRNA); this form of RNA is produced by the back-
splicing of IncRNA Malatl, locates exclusively in the
cytoplasm rather than in the nucleus, and plays a role in
post-transcriptional regulation.’

Malatl is expressed at high levels in human cells; this
implies that this molecule plays an important role in main-
taining normal physiological and pathological processes
that may affect the function and metabolism of cells in
various ways. It has been reported that Malatl participates
in the process of cell functional regulation at the transcrip-
tional and post-transcriptional levels via direct and indirect
interactions with DNA, RNA, and functional proteins
(Figure 2).'% ' A large number of studies have confirmed
that Malatl can regulate multiple cellular processes,
including proliferation, invasion, metastasis, and apopto-
sis, and the expression of Malatl has been correlated with

a wide range of cancers,'” including immunological,'®!”
cardiovascular,'®'°  endocrine,?*! hematological,zz’23
26,27

neurological,>*** and many other forms of cancer.

The Clinical Relevance of Malatl in
Gynecological Malignancies

Malat| as a Biomarker

It is highly evident that early diagnosis has a positive
effect on the prognosis of patients with tumors. However,
there are many forms of gynecological cancers, such as
ovarian cancer, which lack an effective method for the
universal screening. According to recent research, Malatl
is differentially expressed in the tissues and secretions
(such as cervicovaginal lavage) when compared between
cancerous and non-cancerous individuals. Consequently,
Malatl may hold potential as an effective biomarker.

Cervical Cancer

According to global statistics, cervical cancer is the fourth
most common form of cancer in women;*® approximately
85% of this population reside in developing countries
where cervical cancer is a leading cause of female
mortality.”® Persistent high-risk human papillomavirus
(rhHPV) infection is the main cause of cervical cancer. It
is possible that Malat] serve as a marker to predict HPV
infection because it is expressed at higher levels in HPV-
positive tissues compared to tissues that are HPV-
negative.’® Malatl could also serve as a predictor for

cervical cancer, because it is expressed at high levels in
tissues and exosomes that have been separated from cervi-
covaginal lavage samples®® when compared with non-
tumor samples.

The application of multivariate analyses in combina-
tion with the Cox proportional hazards model has pre-
viously shown that the expression level of Malatl is an
(0S).
Furthermore, the expression levels of Malatl are corre-

independent predictor for overall survival
lated with tumor size, International stage defined by
Federation of Gynecology and Obstetrics (FIGO), vascular
invasion, and lymph node metastasis.”’ When compared to
tissues that are sensitive to radiotherapy, the levels of
Malatl are significantly elevated in tissues that are resis-

tant to radiotherapy.®?

Ovarian Cancer

Ovarian cancer involves several histopathological entities;
the most prevalent form is high-grade serous ovarian can-
cer (HGSOCQ),
(EOC).**** This particular form of ovarian cancer is the

a type of epithelial ovarian cancer

leading cause of death from gynecological cancer in the
United States and is the country’s fifth most common
cause of cancer mortality in women.>’

In patients with ovarian cancer, a higher expression
level of Malatl
exosome®’ may indicate a poorer prognosis. When esti-

in either local lesions®® or serum

mated by survival curves, the higher the expression of
Malatl, the poorer the overall survival and progression-
free survival (PFS) of patients with ovarian cancer will
be.*® Furthermore, receiver operating characteristic (ROC)
analysis indicates that plasma levels of Malatl can gener-
ate an area under the curve (AUC) that effectively distin-
guishes between EOC with metastasis and EOC without
metastasis.*® In addition, patients with recurrent HGSOC
exhibit a high frequency of Malatl involvement with
fusion genes.*® In conclusion, Malatl shows strong poten-
tial as a prognostic biomarker for ovarian cancer.

Endometrial Carcinoma

Global statistics show that endometrial cancer (EC) is
a common malignancy of the female genital tract.
Although this disease is more likely to be discovered
at an carly and treatable stage, some data show that the
mortality rate for endometrial cancer has increased more
rapidly than the incidence rate.*® Single nucleotide poly-
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Figure 2 Malat| regulates gene expression at the transcriptional and post-transcriptional level. (A) Malat| recruits the Spl transcriptional factor to the LTBP3 promotor to
enhance the transcription of LTBP3. (B) By binding to unmethylated Pc2, Malatl promotes the SUMOylation of the E2FI transcriptional factor, thus activating the
transcription of target genes. (C) Malat| can directly localize DNA at specific transcribed loci, such as the transcriptional termination site (TTS) and serves as scaffolds that
bind proteins to interact with DNA. (D) Malat| regulates the levels of phosphorylated serine/arginine (SR) splicing factor; this improves the range of alternative splicing (AS)
towards pre-mRNAs. (E) Malat| binds competitively with some microRNAs to regulate the translation of certain mRNAs that share the same RNA-binding sites (MREs).

increase the risk of endometrial cancer when tested in
tissue samples and peripheral blood and following the
application of logistic regression analyses.*' In addition,
the expression levels of Malatl have been found to be
related to tumor type, metastatic lymph nodes, and

recurrence rate.42

Vulvar Cancer

Though cancer of the vulva is a rare disease,* the inci-
dence of vulvar squamous cell carcinoma (VSCC) has
increased in Western countries over the last few
decades.** Malatl may represent a potential diagnostic

biomarker for VSCCs; previous research involving ROC
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analysis can generate an ideal AUC when distinguishing
cancerous and non-cancerous tissues.*’

Malatl as a Potential Therapeutic Target
Improving Therapeutic Resistance

Radiotherapy and chemotherapy play a significant role in
the treatment of gynecological cancers. However,
a substantial number of patients show resistance to these
forms of therapy. Silencing RNA (Si-Malatl) has been
shown to modulate the radiosensitivity of high-risk
(hr-HPV)  positive

4 . e . . .
cancer*® and increase sensitivity to cisplatin, at least to

human papillomavirus cervical
a certain extent.”” The knockdown of Malat! has also been
shown to reverse resistance to cisplatin in cases of cispla-
tin-resistant ovarian cancer.*® Consequently, drugs that
specifically target Malatl could be useful when applied

simultaneously with radiotherapy and chemotherapy.

Modulating the Disease Process

An increasing number of drugs that are used to treat
tumors, including those already on the market and those
under development, have been proven to act on Malatl, at
least to a certain extent. For example, casiopeina H—gly49
and metformin® are both used to treat cervical cancer and
act by modulating the expression of Malatl. Furthermore,
rosmarinic acid has been shown to induce potent effects
against ovarian cancer cells by modulating the expression
of Malat1.!

It would therefore be very worthwhile to develop new
drugs that are capable of modulating the expression levels
of Malatl. A recent study described the successful down-
regulation of Malatl both in vivo and in vitro, thus sug-
gesting that Malat] represents an ideal target for cervical

cancer,31’52 36,53 54,55

ovarian cancer, and choriocarcinoma.

The direct targeting of Malat] has some distinct advan-
tages. Firstly, selective small molecule inhibitors offer the
potential to potently antagonize the intended target while
minimizing off-target inhibition that might lead to dose
reduction or intolerable side-effects.’® Secondly, previous
studies show that Malatl is the upstream regulator of
many cancer-related proteins. The inhibition of Malatl
may regulate these proteins simultaneously, which means
that tumor progression may be prevented via several dif-
ferent biological processes, thus reducing the risk of
acquired drug resistance.

This realization of this concept is possible due to sig-
nificant developments in genetic engineering. For exam-

ple, the targeted genetic deletion of Malatl by zinc finger

nucleases®’ and synthetic oligonucleotides designed to
Malatl as a therapeutic target, including siRNAs and
locked nucleic acid (LNA) gapmer antisense oligonucleo-
tides (ASOs),’*%® are worthy of consideration.

The Mechanistic Effects of Malatl in
Gynecological Malignancies

Cervical Cancer

It is well-known that the main cause of cervical cancer is
persistent thHPV infection. The knockdown of E6 and E7,
crucial oncogenes for thHPV, has been shown to reduce
the expression of Malat1,°' thus demonstrating that Malat1
may participate in the mechanism by which HPV proteins
can induce cancer.

The upregulation of Malatl has been shown to be
related to increased cell growth and invasion, and reduced
levels of apoptosis.”® The mechanisms underlying these
effects include the competitive binding of Malatl with
microRNAs, the modification of specific proteins involved
in translation, and protein interactions. In a previous
report, Xia et al claimed that by competitively binding
with miR142-3p, Malatl gained the capability to increase
the levels of HMGA2, a known oncogene.’® Malatl can
also act as a ceRNA and modulate the expression of FZD2
by binding to miR-17-5p, thus resulting in the activation of
the Wnt signaling pathway.*’ In addition, Malatl is also
known to interact with miR124,%> miR625—5p,63 and other
miRNAs that are known to be related to the development
of tumors (Table 1). With regards to the alternative spli-
cing process, it is possible that Malatl may regulate alter-
native splicing (AS) by modulating the levels of
phosphorylated SR proteins.'* In a previous study, Liu
and colleagues found that the combination of Malatl and
unmethylated Pc2 can promote the SUMOylation of E2F1,
thus leading to the activation of a series of growth-control

gene program.®*

Ovarian Cancer

It has been reported that increased expression levels of
Malatl are associated with the viability, proliferation,
invasion, and migration of ovarian cancer cells.®> The
precise mechanisms responsible for these effects have yet
to be fully determined, although research has shown that
Malatl appears to exert a positive impact on several well-
known pathways, including the PI3K/AKT, Wnt/beta-
catenin, and MAPK pathways.®*” Malatl is capable of
competitively binding with miR506 and then increasing

Cancer Management and Research 2020:12
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Table | Malatl Interacts with Certain microRNAs in Gynecological Cancers

Disease | Related Molecules Model Expression | Functional Phenotypes Ref.
CcC Malat|/miR-143 Tissue; in vitro Up Promotes cell survival; reduces apoptosis, cell cycle arrest, | [32]
radiotherapy efficiency
Malat!/miR-145 Tissue; in vitro Up Promotes radio-resistance, cell viability; reduces apoptosis | [46]
Malat|/miR-17-5p/FZD2 Bioinformatics; Up Promotes cell viability; reduces apoptosis [49]
tissue; in vitro
Malatl/miR-142-3p Tissue; in vitro, Up Promotes migration and invasion [50]
in vivo
Malatl/miR-124/RBG2 Tissue; in vitro Up Promotes cancer cell growth, invasion; reduces apoptosis | [62]
Malat1/miR-625-5p/NF-kB | Tissue; in vitro Up Promotes cell growth [63]
ocC Malat!|/miR-503-5p/JAK2- In vitro Up Promotes proliferation; reduces apoptosis [53]
STAT3 pathway
Malatl/miR-506/iASPP Tissue; in vitro Up Promotes cell growth [68]
Malatl/miR-211/PHF19 Tissue; in vitro; Up Promotes cell proliferation, migration, and xenograft [69]
in vivo growth and reduces cell apoptosis
Malat!l/miR-200c Tissue; in vitro Up Promotes cell viability, migration and invasion [70]
EC TGF-B/MALAT I /miR-200c Tissue; in vivo; Up Promotes invasion and migration, EMT [72]
in vitro
GTN Malat|/miR-218/Fbxw8 In vivo; in vitro Up Promotes cell growth; reduces growth arrest [54]

Note: Table shows a summary of model, expression, and functional phenotypes in gynecological cancer.
Abbreviations: CC, cervical cancer; OC, ovarian cancer; EC, endometrial carcinoma; GTN, gestational trophoblastic neoplasia; EMT, epithelial-mesenchymal transition.

the expression of iASPP, a well-known oncogene.®®
Malatl can also act directly as a molecular sponge for
miR211, thus regulating PHF19-mediated cell growth
and progression.®” In addition, studies have suggested
that Malatl can also combine with miR2000,70 miR142-
3p,’® and miR-503-5p.”® Apart from interacting with var-
ious microRNAs, the activity of Malatl has also been
reported to elevate the levels of RBFOX2, a splicing factor
that targets KIF1B, a pro-apoptotic tumor suppressor gene.
Furthermore, the suppression of MALAT1 resulted in the
reduced expression of RBFOX2 and the alternative pro-
cessing of KIF1B.”" The suppression of RBFOX2 induces
the preferential splicing of the pro-apoptotic isoform of
KIF1B (KIFB1B-beta) and activates anoikis which is also

. . . 1
known as suspension-induced apoptosis.’

Endometrial Carcinoma

Previous research has shown that Malatl affects the pro-
liferation, migration, and apoptosis of endometrial cancer
cells. For example, Li et al discovered that the TGF-B
oncogene lies upstream of the Malatl-miR200c axis and
the combination of Malatl shRNA and TGF-B added into
the EC cell lines led to changes in epithelial-mesenchymal
transition (EMT) that were contrasted directly to the effect

of TGF-p alone.”” The PCDH10-Wnt/b-catenin-MALAT
regulatory axis may also play an important role in the
development of endometrial cancer both in vitro and
in vivo.*

Gestational Trophoblastic Neoplasia
Gestational trophoblastic neoplasia is a rare disease and is
difficult to treat.”> However, by knocking down Malatl
and inhibiting miR-218 in JEG-3 and JAR cells, Shi et al
proved that Malatl might be able to regulate the expres-
sion of Fbxw8 protein, an oncogene, and therefore pro-
mote cell growth.>*

In addition, certain studies have identified correlations
between Malatl expression and the onset and development

4 and vulvar squamous

of precancerous cervical lesions,’
cell carcinoma.*> Collectively, these data indicate that
abnormalities in the expression of Malatl can play roles

in a range of gynecological malignancies.

Discussion and Future Perspectives
It is evident that ncRNAs are becoming a highly promi-
nent focus of current research activity.”> However, despite
such research attention, we still know very little about the
functional role of the non-coding transcriptome.
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Generally, ncRNAs can be classified into three groups:
microRNAs (miRNAs), circular RNAs (circRNAs), and
long ncRNAs (IncRNAs). When compared with two
other forms of ncRNA, microRNA is generally with less
variety and its functional role appears to much simpler;
generally, the predominant function of microRNAs is to
interact with RNA.”®"7 This might explain why research
tends to focus on the other two forms of ncRNA nowa-
days. In contrast, research has shown that IncRNAs are
able to interact with a range of other molecules in various
different ways. For example, IncRNAs can not only com-
bine with DNA or RNA’® via the principle of complemen-
tary base pairing, but also interact with a range of different
proteins.”® This array of different combinations allows
IncRNAs to perform a range of molecular functions. As
a common form of IncRNA, Malatl has received signifi-
cant research attention.

Reflections on the Clinical Value of
Malat|

It is commonly accepted that Malatl is involved in a variety
of physiological and pathological processes related to can-
cer. The aberrant expression of Malatl, and the presence of
deleterious SNPs, have both been shown to be associated
with cancer initiation, progression, metastasis, and drug
resistance, and can help us to predict the prognosis of
patients. In addition, Malatl can be detected in exosomes
isolated from certain body fluids, including cervicovaginal
lavage and serum; this suggests that exosomes that express
Malat1 could represent a convenient and non-invasive bio-
marker for gynecological cancers.*™®" The application of
exosomal biomarkers would be far more acceptable for
patients than other, more invasive, biomarkers. However,
the clinical use of exosomes as biomarkers is limited by
the extensive processing time required to isolate and detect
exosomes.*® Fortunately, researchers are now working on
micro- and nano-technologies in an attempt to overcome
these technical challenges.®

The potential clinical use of Malatl is also supported
by rapid developments in medical biotechnology.
However, multidisciplinary approaches are still required
to elucidate the specific functions of Malatl and identify
the mechanisms responsible for its functional effects.
Moreover, the efficacy of Malatl as a biomarker has yet
to be fully validated in well-designed observational and
randomized controlled studies.

Reflections on the Mechanisms
Underlying the Actions of Malat|

It is critical to identify the precise functional roles of
Malatl, and understand the mechanisms responsible for
these effects, if we are to support the development of
Malatl as a potential diagnostic or therapeutic target for
gynecological cancer.®** A significant body of research has
focused on Malatl as a ceRNA and its functional role as
a molecular sponge. These studies have shown that the
Malatl IncRNA binds competitively to different miRNAs,
thus attenuating relationships between microRNAs and
certain protein-coding oncogenes. These events can thus
lead to the increased expression of oncogenes and may
lead to disease onset (Figure 3).%

Given our current knowledge of the general biological
processes and functions that have been ascribed to
ceRNAs thus far, we propose that a range of methodolo-
gical studies now need to be carried out in order to further
enhance our understanding of the Malatl IncRNA. First,
we need to prove whether Malatl possesses miRNA
response elements (MREs). These sites are necessary for
Malatl to be able to combine with certain miRNAs via the
principle of complementary base pairing. Moreover, it is
necessary to identify the precise number and location of
such MREs within the Malatl sequence. Our knowledge
of existing MREs indicates that the functional role of these
sites can be influenced by a range of factors, including
molecular concentration, subcellular distribution, cell type,
and interactions with RNA-binding proteins.®® In addition,
not all of the MREs that are located on ceRNAs operate in
the same manner. Although two MREs may be predicted
to bind the same microRNA, it is evident that the binding
efficacies involved could vary significantly.*® Further stu-
dies may involve investigating the specific sequences of
the main binding site. Secondly, competitive inhibition
should be utilized in a standardized manner. According
to our understanding of ceRNAs, altering the expression
levels of an individual ceRNA would have repercussions
on other ceRNAs that share the same MRE.® Thus, we
should not only inhibit/overexpress Malatl to investigate
how the targeted coding gene is altered, but also manip-
ulate the target gene and evaluate the resultant changes in
Malatl expression. This approach has been not commonly
adopted in previous gynecological studies. Thirdly, we can
increase the rigor of research studies by carrying out
rescue experiments involving both Malatl and miRNA.
Now that we know that the expression levels of Malatl
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Figure 3 A visual description of Malatl serving as a competing endogenous RNA (ceRNA). While enriched in the nuclear speckles, Malatl can affect the expression of
certain MRNAs which share the same MREs by competitively binding with specific microRNAs.

and miRNA are negatively correlated, it is necessary to
down-regulate the levels of Malatl and miRNA at the
same time; this will allow us to block the Malatl-
induced upregulation of miRNA. Only when the levels of
an oncogene protein and the related phenotype are both
reversed, can it be confirmed that interactions between
a specific miRNA and Malatl can regulate the expression
of the given oncogene.

In addition, we should confirm whether the Malatl
IncRNA can be considered as a ceRNA in terms of sub-
cellular localization.®” Generally, IncRNAs show enrich-
ment in the cytoplasm when they act as a ceRNA.5* In
this in the
cytoplasm; this is also the location for interactions
between miRNAs and mRNAs.”** Although many stu-
dies have identified that miRNAs perform their duties in

is because the miRNA matures
89,90

part,

the nucleus,” it is important to ascertain whether our
target miRNAs can be transported from the cytoplasm to
the nucleus and how this process is controlled.
LncRNAs, such as Malatl, are thought to be able to
interact with a range of different molecules, except for
miRNAs.”"? Since the Malatl IncRNA is known to be
enriched in the nuclear speckles, a site for storing, assem-
bling, and modifying a range of splicing factors,” it is

entirely conceivable that Malatl may bond to some of
these splicing factors. This may affect the process of vari-
able splicing and lead to the aberrant expression of some
mRNA variants.'*** Protein pull-down and RNA immu-

9697 and other related meth-

noprecipitation (RIP) assays,
ods, could be useful if we are to validate such hypotheses.
Such studies are particularly important as previous studies
have not considered how such processes may relate to
gynecological cancer.

Furthermore, it is also important that we emphasize the
interaction between the Malatl IncRNA and other mole-
cules that are retained in the nucleus. We should also
investigate for associations between Malatl and DNA,
transcription factors, RNA polymerase, chromatin his-
tones, and other nearby functional proteins. Little is
known about how such associations may be involved in
gynecological cancer.

Future work should also aim to investigate, in the
context of gynecology, the upstream molecules that may
affect the expression of Malatl, how Malatl affects poten-
tial downstream effectors to create phenotypic changes,
and the processes that are involved with the degradation
of Malatl. Interestingly, recent data suggest that the
Malatl IncRNA may possess novel tumor suppressive
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properties in certain diseases;”®"’

whether this is the case
for gynecological cancers has yet to be elucidated. Circular
RNA has been reported to act as a sponge for miRNA, and
also acts as a regulator of protein scaffolding and autop-
hagy to modulate gene splicing, transcription, translation
and cell autophagy in hepatocellular cancer.” Therefore, it
is important that we investigate the potential role of

Malatl circRNA in gynecological diseases.

Conclusion

This review discusses the clinical relevance of Malatl in
the context of gynecological cancer and describes our
current understanding of the biological functions and
mechanisms associated with Malatl. We also highlight
a series of action points for future research so that we
can fully understand the true potential of Malatl with
regards to clinical diagnosis and treatment.
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